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IODO PROPARGYLAMINOISOXAZOLES AS 
FUNGICIDES 

BACKGROUND OF THE INVENTION 

This invention is in the ?eld of propynylaminoisox 
azole and 3-iodo-2-propynylaminoisoxazole derivatives 
which have anti-microbial activity. 

In the prior art, 2-(3-halo-2-propynylthio)benzox 
azoles have been known to have anti-fungal activity 
(Jap. Pat. Pub. (Kokoku) No. 26938/1971). There has 
also been known that 3-(3—iodo-2-propynyloxy)ben 
zisoxazole has the same activity (Jap. Pat. Pub. (Kokai) 
No. 79862/ 1978). Besides, 3-(3-iodo-2-propynyl)oxy-5 
methylisoxazole has been disclosed to be an anti-fungal 
and anti-septic agent for woods in Jap. Pat. Pub. 
(Kokai) No. 22365/1979. Meanwhile, (2 
propynylamino)isoxazolesand (3-iod0-2 
propynylamino)isoxazoles have neither been disclosed 
nor found ouit as anti-microbial agents. Additionally, 
the low toxicity has never been described in any litera 
ture. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide new 
(2-propynylamino)isoxazole derivatives and (3-iodo-2 
propynylamino)isoxazole derivatives of the formula 1: 

R3 R4 (I) 
| I 

F N—<l:— CE cx N R4 
7 O / 

wherein 
RI and R2 each is hydrogen, C1-C10 alkyl, C1-C4 

alkoxy, C3-C6 cycloalkyl, halogen, A—CH2—, 
B—, B—CH2— or B——~CH20—- wherein A is 
C1-C4 alkoxy or mono- or di-C1-C4 alkylamino and 
B is phenyl, furyl, thienyl or imidazolyl optionally 
substituted by one or two groups selected from the 
group consisting of halogen and carboxy; 

R1 and R2 when taken together may form C2-C5 
alkylene; R3 and R4 each is hydrogen or C1-C4 
alkyl; and X is hydrogen or iodine. 

A further object of this invention is to provide an 
anti-microbial composition containing the above deriv 
ative, which is applied for medical use, agricultural use 
and also for veterinary use. Another object of this in 
vention is to provide methods for protecting and treat 
ing human beings and domestic animals as well as agri 
cultural and horticultural products with the anti 
microbial compositions. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

This invention relates to novel propynylaminoisox 
azole derivatives, more particularly isoxazole deriva 
tives substituted by 2-propynylamino or 3-iodo-2 
propynylamino at the 3, 4 or 5 position. 

In these days, many penicillins and cephalosporins 
have been studied and developed and a number of drugs 
against both gram-positive and gram-negative bacteria 
have been introduced on the market. On the contrary, 
there has been an increase in dermatomysis and mycosis 
of the internal organs caused by profunda fungi, which 
are hardly remedial. 
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2 
The fungicides on the market, however, can merely 

be applied in a restricted manner because of their side 
effects. Accordingly, the development of a new fungi 
cide which is devoid of such side-effects is still awaited. 
The desired compound of this invention is repre 

sented by the formula I noted above. 
In the de?nition, “C1-C4 alkyl” includes straight 

chain and branched alkyls containing 1 to 4 carbon 
atoms such as methyl, ethyl, propyl, isopropyl, butyl 
and t-butyl. “C1—C10Alkyl” includes straight-chain and 
branched C5-C10 alkyls such as heptyl, hexyl, octyl, 
nonyl and decyl in addition to the above C1-C4 alkyl. 
Besides, when one of R1 or R2 is a higher alkyl, the 
other and R3 and R4 should be selected from the groups 
of low carbon number and sterically less hindrance. 
“C1-C4 Alkoxy” includes straight-chain and 

branched alkyloxy such as methoxy, ethoxy, propoxy, 
isopropoxy and butoxy. “C3-C6 Cycloalkyl” includes, 
for example, cyclopropyl, cyclobutyl, cyclopentyl, cy 
clohexyl and the like. “Mono and di-C1—C4 alkylamino” 
means an amino group substituted by one or two C1-C4 
alkyls noted above. “C2-C5 Alkylene” includes both 
straight-chain and branched alkylenes having 2 to 5 
carbon atoms such as methylene, ethylene, trimethy 
lene, propylene, tetramethylene and ethylethylene. 

R1 and R2 may be B, B—CH2-— or B--CH2O— 
wherein B is phenyl, furyl, thienyl or imidazolyl substi 
tuted by one or two groups selected from the group 
consisting of halogen and carboxy. It means that R1 and . 
R2 may be phenyl, furyl, thienyl, imidazolyl, benzyl, 
furylmethyl, thienylmethyl, imidazolylmethyl, ben 
zyloxy, furylmethoxy, thienylmethoxy and imidazolyl 
methoxy and the present ring may optionally be substi 
tuted by a carboxy, a halogen, two carboxys or two 
halogens, practically, a carboxy, an iodine, two iodines, 
a bromine, two bromines, a chlorine, two chlorines, a 
?uorine or two ?uorines. 

Preferably, R1 is hydrogen, C1-C1Q alkyl, speci?cally 
C1-C4 alkyl, C3-C6 cycloalkyl and optionally substi 
tuted phenyl and optionally substituted thienyl, more 
practically C1-C4 alkyl, C3-C6 cycloalkyl, phenyl and 
thienyl, most practically methyl, isopropyl, 2-thienyl 
and phenyl. Preferably R2 is hydrogen, C1-C4 alkyl and 
halogen, more speci?cally hydrogen, methyl and chlo 
rine. Preferably R1 and R2 when taken together are 
tetramethylene. Preferably R3 is hydrogen, methyl and 
ethyl, more speci?cally hydrogen and methyl. Pre 
ferred R4 is hydrogen and methyl, more speci?cally 
hydrogen. 
The group 

R3 R4 
| I 

—N—c—c—E CX 

R4 

is located preferably at the position 3 or 5 of the isox 
azole ring. 
The desired compound (I) can be prepared by various 

methods, one of which is illustrated as follows: 

R1 R1 

FPNH; A ; NHR3 B E R2 N 2 N 
0/ R 0/ 

III n 
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wherein R1, R2, R3 and R4 each has the same meaning as 
noted above. 

Step A 

In this step a desired R3 is introduced to a starting 
compound, aminoisoxazole (III). The amino group may 
be protected by a suitable group before the reaction to 
avoid being substituted by two R3 groups. The step is 
naturally skipped when a desired compound has no 
substituent at the amino group; i.e. R3 is hydrogen. cl 
Step B 

In this step, 2-propynyl group is introduced into the 
mono-substituted amino group. A 1,1-dialkylated 2-pro 

. pynyl group may be used when desired. The amino 
protecting group should be removed before the step 
when the amino group is substituted by both an alkyl 
(R3#H) and a protecting group. On the contrary, the 
amino group should be protected by a protecting group 
if it is desirable that R3 is hydrogen, and the protecting 
group should be removed after the reaction. 

Step C 
This step consists in iodination of the 7 carbon of the 

2-propynyl group. 
The substituents, R1 and R2 can be introduced to the 

~- isoxazole ring at a suitable stage before and after these 
A, B and C steps. 

In effect, the reactions in the above steps are mono 
substitution of the amino group and iodination of the 'y 
carbon of the propynyl group. The introduction of an 
amino-protecting group is effected by the usual meth 
ods. The reaction is carried out with an acyl halide (e. g. 
acetyl chloride, and ethoxycarbonyl chloride) or an 
alkoxyalkyl halide (e.g. methoxymethyl chloride) in an 
inert solvent (e.g. ethers, benzenes, halogenohydrocar 
bons and esters) in the presence of a base (e.g. pyridine) 
at room temperature or under heating. The removal of 
the amino-protecting group is effected with an acid (e. g. 
hydrochloric acid) or an alkali (e.g. sodium hydroxide) 
in the usual manner. The introduction of a 2~propynyl 
group and an R3(=alkyl) is carried out with the corre 
sponding halide or dialkyl sulfonate. An alkyl halide or 
a 2-propynyl halide is reacted with Compound III or II 
in an inert solvent in the presence of a base (e.g. sodium 
hydride, butyllithium, potassium hydroxide and sodium 
hydroxide) at a temperature of from ice-cooling temper 
ature to room temperature. The inert solvent includes 
the organic solvents exempli?ed in the above and di 
methylformamide; practically dimethylformamide is 
preferred. The reaction is carried out with an alkali 
hydroxide (e.g. potassium hydroxide and sodium hy 
droxide) in an inert solvent (e.g. methylene chloride, 
chloroform and benzene) in the presence of a usual 
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4 
phase transfer reagent (e.g. benzyl triethyl ammonium 
chloride and tetrabutyl ammonium chloride) usually at 
room temperature. The reaction may be carried out 
‘under cooling or with heating. 2-Propynyl group can be 
introduced with a phase transfer reagent in the same 
manner. 

The resulting (2-propynylamino)isoxazole (Ih) is fur 
ther reacted with iodine, if desired, to give (3-iodo-2 
propynylamino)isoxazole (Ii). The iodination is effected 
in the usual manner. Compound (Ih) is reacted with 
iodine in an inert solvent in the presence of an alkali 
metal compound (e.g. sodium hydroxide and butylli 
thium) under cooling or at room temperature. The reac 
tion proceeds smooth in an aqueous or anhydrous alco 
hol in the presence of an alkali metal hydroxide or in 
tetrahydrofuran or an ether in the presence of an alkylli 
thium. 
The thus-prepared Compounds (Ih) and (Ii) show 

antimicrobial activity against pathogenic microorgan 
isms to human beings, domestic animals and agricul 
tural, horticulculal and forest products. Compounds 
(Ih) is also useful as an intermediate for Compound (Ii) 
since the later has stronger anti-microbial activity than 
the former. 
Some test data are shown below with respect to the 

anti-fungal activity of some typical compounds. 

Test A-l Anti-fungal Activity (MIC) 
The following results (Table l) were obtained in an 

anti-fungal activity test in vitro against Aspergillusfumi 
galus, Candida albz'cans M-9 and Trichophyton asteroides. 
The concentration of the test cells was 1X 105 cells/ml 
and the activity was measured by a microwell dilution 
method. The structure of the test compounds is referred 
to in the Examples. 

Test A-2 Anti-fungal Activity (MCC) 

Some MCC (Minimal Cidal Concentration) values 
(Table l) were obtained against Candida albicans and 
T richophyton aszeroides by the following method. After 
the MIC value was obtained by the microwell method, 
a loopful amount was picked up from the medium in 
which no growth of the fungus was observed, inocu 
lated into a Subrouraud’s glucose agar medium and 
incubated at 28° C. for 2 days in the case of C. albicans 
and for 7 days in thecase of T. asteroz'des. The minimum 
concentration at which the fungi did not grow was 
recognized as MCC value. 

TABLE 1 

—MIC(7/_m1)__._.__ 
C. MCC fz/ml! 

Comp. A. albicans T. Cv T. 
No. fumigtus M-9 asteroids: albicans asleroia'es 

l 6.3 3.l 0.8 —— — 

2 6.2 0.1 0.4 — — 

3 0.8 0.4 1.6 — -— 

4 1.6 0.8 1.6 25 3.1 
5 1.6 0.8 1.6 — -— 

6 1.6 0.8 1.6 25 3.1 
8 1.6 0.8 3.1 — - 

10 1.6 0.8 0.8 — — 

11 3.1 0.8 1.6 12.5 1.6 
13 3.1 3.1 3.1 — 
19 3.1 0.8 0.8 — — 

20 0.8 0.8 0.8 50 3.1 
2l 1.6 1.6 1.6 — - 

24 0.8 0.2 0.4 12.5 3.1 
26 50 6.3 1.6 - 
32 1.6 1.6 3.1 — - 

33 3.1 1.6 0.8 - — 
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TABLE l-continued 

MIC (z/ml! 
C. MCC 11/ ml) 

Comp. A. albicans T. C. T 
No. fumigtur M—9 asleroides albfcalzs asteroides 

3S 3.] 0.8 0.8 — — 

Ref. 12.5 6.3 0.2 >100 6.3 
Comp. 
Ref. Comp. = Clotrimazole 

Test B-l Control Test of Botrytis Rot (Gray Mold) of 
Cucumber 

Seedlings of Cucumber (Cultivar: Matsukaze) were 
planted and grown in soil in vinyl-chloride cups of 9 cm 
in diameter in a greenhouse. At the primary leaf stage, 
2.5 ml each of a solution containing a prescribed con 
centration of a test compound was applied over the 
above cucumbers having been kept at 25°-26° C. for 1 
day. Five pieces of absorbent cotton of 6 mm in diame 
ter were put on a primary leaf and a spore suspension of 
Botrytis cinerea was inoculated dropwise onto the cot 
ton. The treated cucumbers were kept for 3 days in a 
greenhouse (20° C.) and then disease degrees were 
counted. 

Standard of Evaluation 

(1) N0 disease... X 0 
(2) A slight soaked lesion on the reverse of the test leaf 

. . . X 5 

(3) A slight fade of the leaf. . . X 10 
(4) The inoculated part was faded and the fading ex 
panded erosively . . . X 20 

Disease Degree = 

20><(4)+10><(3)=5><(2)=0><(1) X100 
20 X Cotton piece Number 

Percent Disease Control (%) = 

Disease Degreee in _ Disease Degree in 
Untreated Plot Treated Plot X 100 

Disease Degree in Untreated Plot 

Result 

TABLE 2 
Concentration Percent Disease 

Comp. No (Ppm) Control (%) 

l 500 100 
5 500 100 

ll 500 100 
15 500 100 
24 500 100 
32 500 100 
34 500 100 

Untreated — 0 

Test B-2 Control Test to Sclerotinia Rot of Cucumber 

Cucumber seedlings were sprayed with 2.5 ml of a 
test solution in the same manner as in Test B-l. Afterthe 
spraying, the seedlings were kept at 25°-26° C. for a day 
and three disks of 4 mm in diameter containing mycelia 
of Sclerotinia sclerotiorum were put on a primary leaf 
and then 10 pl of PD broth were dropped on the disks. 
The treated seedlings were kept ina greenhouse (20° C.) 
for 2 days and then the diameters of the disease spots 
were measured by a pair of slide callipers. 
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Percent Disease Control (%) = 

Diameter of Disease Spots _ Diameter of Disease 
of Untreated Plot Spots of Treated Plot 
Diameter of Disease Spots of Untreated Plot X 100 

Result 

TABLE 3 

Concentration Percent Disease 
Comp. No. (ppm) Control (%) 

l 500 100 
5 500 100 
6 500 100 
19 500 100 
20 500 100 
24 500 100 
32 500 100 
33 500 100 

Untreated — 0 

Test B-3 Control Test to Downy Mildew of Cucumber 

Each cucumber seedling was sprayed with 2.5 ml of 
a test solution in the same manner as in Test B-l. After 
the spraying, the seedlings were kept at 25°—26° C. for a 
day and a zoosporangium suspension or Pseudoperonos 
pora cubensl's was inoculated at a rate of ?ve spots per 
leaf on a primary leaf. The treated seedlings were kept 
in a greenhouse for 7 days and then observed. 

Standard of Evaluation 

(1) No Disease . . . XO 

(2) Slight disease at the inoculation spot . . . X5 
(3) A disease spot in the same size as the inoculation spot 

(without spreading) . . . x10 

(4) A disease spot larger than the inoculation spot . . . 
x20 
Disease degree and percent disease control were 

calculated in the same manner as in Test B-l. 

Result 

TABLE 4 

Concentration Percent Disease 
Comp. No. (PPm) Control (%) 

l 500 100 
5 500 95.0 
9 500 100 

26 500 100 
33 500 100 
34 500 100 

Untreated - 0 

Test B-4 Control Test to Anthracnose of Cucumber 

Each cucumber seedling was sprayed with 2.5 ml of 
a test solution in the same manner as in Test B-l. After 
the spraying, the seedlings were kept at 25°-26° C. for a 
day and were inoculated with ?ve ?lter-paper disks of 6 
mm in diameter saturated with a conidium suspension of 
Colletotrichum lagenarium at a concentration of 1X106 
conidia/ml. The treated seedlings were kept in a green 
house (25° C.) for 3 days and further kept at below 25° 
C. for 3 days. 

Standard of Evaluation 

The same as noted in Test B-3. 
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Percent Disease Degree = 

7 8 
Result -continued 

4><(l)+3><(2)+2><(3)+l><(4)+0><(5) 
TABLE 5 Seed Number X 4 X 100 

Concentration Percent Disease ' _ 

Comp. N0. (ppm) Control (%) 5 The percent disease control was calculated in the 
1 500 100 same manner as in Test B-l. 

6 500 I00 
19 500 100 Result 
26 500 100 
34 500 100 10 TABLE 7 

Untreated — 0 Percent Disease 

Concentration Control 1%) 
Comp. No. (ppm) 1” F“ R* 

Test B-S Control Test to Powdery Mildew of 19 500 100 78 100 
Cucumber 20 500 100 57 100 

_ _ 15 24 500 100 93 100 

Each cucumber seedling was sprayed with 2.5 ml of 32 500 100 50 100 
a test solution. The seedlings were kept at 25°-26° C. for Untreated — 0 0 0 
1 day after the spraying and then sprayed with a conid- P‘ = Pylltium aphunidcrmatum 

ium (l X 105 conidia/ml) of Sphaerotheca fuliginea in a g: f 100 ppm spreader solution (containing 20% polyoxy- 20 _ 

ethylene glycol alkyl phenol ether and 12% lignin sulfo 
nate) at a rate of 25 rnl/2O cups. Test B-7 Control Test to Blast of Rice Plant 

The Seedhngs were kept m a greenhouse (25 c‘) for Seedlings of rice plant (cultivarzAichi-asahl') grown in 
2 weeks and then observed. . . 25 a greenhouse for 10 days were transplanted in a vinyl 

Standard of Evaluation chloride-cup of 12 cm in diameter. A test solution at a 
prescribed concentration was sprayed to the rice plants 

Diseased Area 14 days after the transplanting. One day after the treat 
Disease Degree = -— X 100 ' r ~ 

Leaf Area ment, a spore suspension of Pyrtcularta oryzae was 
30 sprayed on the rice plants, which were kept at 27° C. in 

The percent disease control was calculated in the 95~98% humidity for 24 hours and then kept at 26° C. in 
'- same manner as in Test B-l. 90% humidity for 7 days in a greenhouse. The number 

R M of infected spots was counted and the percent disease 
esu control was calculated in the same manner as in Test 

TABLE 6 35 8-1. 

Concentration Percent Disease 
Comp- NO- (ppm) Control (%) Result 

1 500 100 TABLE 8 

i‘; Concentration Percent Disease 
32 500 100 40 Comp. No. (ppm) Control (%) 

Untreated -- 0 13 500 99 
19 500 100 
20 500 100 

, 27 500 100 
Test B-6 Control Test to Damping-off of Cucumber 45 32 500 93 

Twenty cucumber seeds were sown into sterilized U 36 500 90 
. . . . . ntreated — 0 

S011 (150 ml) in a pot of 9 cm in diameter. The fung1, 
Phythz'um aphanl'dermatum, Fusarium oxysporum and _ _ 

Rhizoctonia solani were cultured on a wheat bran me- _ comPounds (I) testfad abOYe_5h°WS antl'fungal actw' 
dium for 5 days and an additional 2 days thereafter were 50 "y agamst Phathogemc fungl 1“ the above tests; com‘ 
mixed with sterilized soil. The surface of the sown spots POPmFlS (D Other’ than the abOYe. have also Emil-fungal 
was Covered with the above culture medium. A test act1v1ty and anti-bacterial activity and are usable as 
Solution (30 m1) at a prescribed Concentration was anti-microbial agents in the medical ?eld and in the 
poured into each pot. The pots were kept in a green- agricultural, hortlcultufal and fqrestry ?eld 
house (28° C.) for 1 week in the case of Pythium and 55 A_S cqmpound?) 15 aQtIYC agalflst vetel'mal'y phatho' 
Rhizoctonia and for 2 weeks in the case of Fusarium. gemc mlcroorgamsms, 1t 15 applicable to Prevent and 
The disease degree was observed and percent disease treat infections of domestic animals and ?shes. More 

degree was calculated by the following formula; practically, Compound (I) can be prescribed for infec 
_ tions of chickens, pigs, cattle and the like such as coc 

Standard of Evaluauon 60 cidiosis, mycoplasmosis, bacterial diarrhea, enzootic 
(1) No germination . . . x 4 pneumonia, dysentery, atrophic rheritis and atypical 
(2) Germed but withered . . . x 3 microbacteriosis. Additionally, it may be used to pre 
(3) Disordered in l/3 or more . . . x 2 vent and treat pseduotubelucurosis of yellowtails, red 
(4) Disordered in less than l/3 . . . x 1 disease of Japanese eels and the like. Some test results 
(5) Not damaged . . . x 0 65 shown below afford an example. 

(1) Compounds 26, 29 and 34 inhibit the growth of a 
causative protozoa, Ez'meria tenella at a concentration 
of 01-10 ppm. 
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(2) Compounds 9, 27, 28 and 29 inhibit the growth of a 
diarrhea-causative bacteria, Staphylococcus aureus 209 
at a concentration of O.78u—3.13 ppm. 

(3) The minimum inhibition concentration of Com 
pounds 5, 19 and 20 is 6.25-12.5 ppm against Myco 
plasma gallisepticum. 

(4) Compounds 9, 13, 15 and 34 inhibit the growth of a 
swine enzootic pneumonia-causative bacteria, Myco 
plasma hyopneumonia at a concentration of 3.13—l2.5 
ppm 
As noted above, Compound (I) is usable as an active 

ingredient of anti-microbial composition for medical, 
agricultural or veterinary use, wherein the term “agri 
cultural” includes agricultural, horticultural and for 
estry and the term “veterinary” includes veterinary and 
piscicultural, speci?cally containing an effective 
amount of Compound (I). 
Compound (I), when used as medicine, is mixed, 

dissolved and formulated with pharmaceutically ac 
cepted suitable adjuvants such as carriers, diluents, fla 
vorings, aromatics and surfactants to give tablets, cap 
sules, powders and the like for oral administration and 
injection, ointment, suppositories and the like for paren 
teral administration. The external application is pre 
ferred. 
The dosage to be administered is determined depend 

ing on the kind of the diseases, the age and body weight 
of the patient and the like. The amount is, for example, 
about 100 mg to about 500 mg per day for an adult 
patient when Compound (I) is administered orally. 
Compound (I) is formulated into an anti-microbial 

composition for agricultural use comprising as an active 
ingredient about 0.01 to about 90 weight percent of 
Compound (I) to the whole by mixing with a suitable 
solid or liquid carrier and other suitble adjuvants such 
as surfactants, diluents, spreaders and synergists. Solid 
carriers include talc, clay, bentonite, pyrophyllite, kao 
lin, diatomaceus earth, silica and the like. Liquid carri 
ers include water, methanol, ethanol, acetone, dimethyl 
formamide, ether, benzene, xylene, toluene, naphtha 
and the like. Surfactants include non-ionic surfactants 
(e.g. polyoxyethylene alkyl phenyl ethers and polyoxy 
ethylene fatty acid esters), anionic surfactants (e.g. al 
kylbenzene sulfonic acid salts, lignin sulfonic acid salts 
and dinaphthylmethane sulkfonic acid salts, polyvinyl 
alcohols, CMC, gum arabic and the like. 
The anti-microbial composition is formulated into 

powders, wettable powders, granules, emulsions, sus 
pensions, solutions and the like and used for sterilizing 
agricultural products, seedlings, seeds and the like as 
well as soil. Compound (I), for example, is homoge 
neously dissolved in a hydrocarbon or an alcohol with 
a suitable surfactant to give an emulsion or a solution. It 
is mixed with a mineral powder and a suitable surfac 
tant, crushed and homogenized to ?ne powder to a give 
a wettable powder. The thus-prepared composition is 
diluted with water to a desired concentration and 
sprayed. Alternatively, it may be diluted with mineral 
powder, homogeneously crushed, blended and used as a 
dust. The composition can be combined with other 
agrochemicals, e.g. insecticides, sterilizers, herbicides, 
plant-growth regulators, miticides and the like. Further, 
it can also be mixed with nutrients. The composition 
may be usually used at a concentration of about 50 to 
about 1000 ppm of Compound (I) when sprayed onto 
agricultural products. 
Compound (I), when used as an active ingredient of 

an anti-microbial composition for veterinary use, can be 
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10 
used singly or as a mixture with suitable adjuvants uti 
lized in this ?eld. The composition comprises an antimi 
crobially effective amount of Compound (I) as an active 
ingredient. Practically, it may comprise as an active 
ingredient about 0.01 to about 90 weight percent of 
Compound I to the whole. Additionally, disintegrating 
agents, lubricants, stabilizers, ?avorings, wetting 
agents, coloring agents, preservatives, aromatics and 
the like may be added, if necessary, to give powders, 
dusts, granules, solutions, suspensions, premixes, cap 
sules, emulsions, tablets and the like. Carriers are se 
lected from those generally used in poultry drugs, for 
example, water, lactose, sucrose, talc, colloidal silica, 
soybean, brewer’s grain, starch, yeast, wheat, defatted 
rice bran, defatted soybean, corn, wheat bran and other 
commercially available feed for domestic animals and 
poultry. 
The method for protecting domestic animals, poultry 

and ?shes from microbial infections and treating them 
for the infections is as follows: 
The anti-microbial composition can be mixed with 

feed or dissolved into drinking water for domestic ani 
mals or dissolved into water used for maintaining ?sh; 
otherwise, it can be orally administered to domestic 
animals and poultry. The composition is preferably 
applied to domestic animals (e.g. chickens, ducks, tur 
keys, swine, and cattle) and edible ?sh. Solutions, sus 
pensions, emulsions and the like are conveniently used 
for mixing with feed and dissolving in water. Capsules 
and tablets are suitable- for oral administration. Oint 
ments and suppositories are usable for parenteral admin 
istration. Compound I is added, for example, in a pro 
portion of about 0.001 to about 0.05 weight percent to 
the feed and in a proportion of about 0.0005 to about 
0.03 weight percent to drinking water. It is orally ad 
ministered at about 20 to 200 mg/kg body weight at a 
time. The dosge noted above varies depending on the 
applied subject, purpose, seriousness of the disease and 
the like. Other anti-microbial agents for domestic ani 
mals and poultry can be mixed with the composition, if 
desired. Additionally, ointments containing the compo 
sition are effectively applied to the external diseases of 
domestic animals and poultry. 

Furthermore, Compound I may be used as an active 
ingredient of sterilizers for painting, timber, paper, 
cloth and the like. For example, an effective amount of 
Compound I may be mixed in a paint for ships to pre 
vent the adherence of shell?sh and algae. A sterilizer 
containing containing I at an effective concentration 
may be sprayed to wall-paper and wall-cloth. 
The following examples are included merely to aid in 

the understanding of the invention and variations may 
be made by one skilled in the art without departing from 
the spirit and scope of the invention. 

EXAMPLE 1 

Et 

i —> 
N 

O/ 

Compound 1 

CI-IgCONH 

(1) 
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-continued 
c1 E: 

' a 
/ N 

CHJCONH O 

(2) 

Cl Et 

I 9 
CH3 N 
I / 

CH3CON O 

(3) 

Cl Et 

I 9 
CH3 N 
l / 

HN O 

(4) 

Cl E: 

I 9 
CH3 N 
I / 

HCE CCHZN O 

(5) 

Cl El 

I 
CH3 N 

| O / 
ICECCHZN 

(6) 

(i) 3-Ethyl~5-acetylaminoisoxazole (1) (1.98 g) was 
dissolved in acetic acid (15 ml), chlorine-tetrachlorome 
thane (18 ml, containing 1.09 g of chlorine) was added 
thereto under stirring at room temperature and after 
addition of water the mixture was extracted with chlo 
roform after 5 minutes. The extract was washed with 
water, dried over sodium sulfate and evaporated. The 
resulting crystalline residue was recrystallized from 
ether/hexane to give 3-ethyl-4-chloro-5 
acetylaminoisoxazole (2) (1.86 g), mp. 113°-114° C. 

(ii) Compound (2) (1.08 g) was dissolved in chloro 
form (20 ml), SN-sodium hydroxide (5.7 ml) and benzyl 
triethyl ammonium chloride (25 mg) were added 
thereto, and the mixture was allowed to react for 3 
hours at room temperature after addition of dimethyl 
sulfate (1.07 ml) with stirring. The chloroform layer 
was separated, washed with water and evaporated. As 
an oil, 3-ethyl-4-chloro-S-(N-acetyl-N-methyl 
)aminoisoxazole (3) (990 mg) was obtained. 

(iii) Compound (3) (990 mg), 90% methanol (10 ml) 
and sodium hydroxide (400 mg) were re?uxed for 1 
hour, evaporated to remove methanol and extracted 
with chloroform. The extract was washed with water, 
dried and evaporated to give 3-ethyl-4-chloro-5 
methylaminoisoxazole (4) (727 mg) as an oil, mp. 
28°-29° C. (recrystallized from cold hexane). 

(iv) To a mixture of Compound (4) (660 mg), dimeth 
ylformamide (6 ml) and powdered potassium hydroxide 
(1.34 g) was added 2-propynyl bromide (0.44 ml) under 
ice-cooling. The mixture was stirred for 30 minutes 
under ice-cooling and then for 30 minutes at room tem 
perature, neutralized after addition of water and ex 
tracted with ether. The extract was washed with water 
and evaporated. The resulting oily residue was sub» 
jected to column chromatography on silica gel (12 g). 
Oily 3-ethyl-4-chlor0-5-(N-methyl-N-propynyl 
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12 
)aminoisoxazole (5) (746 mg) was obtained from chloro 
form fractions. NMR BCDC13 l.25t(J=7 Hz), 2.55q (J=7 
Hz), 2.32t (J=2 Hz), 3.12s, 4.18d (J=2 Hz). 

(v) Compound (5) (746 mg) was dissolved in a mix 
ture of methanol (10 ml) and 5N sodium hydroxide (1.65 
ml), iodine (1.43 g) was added thereto and stirred at 
room temperature for 10 minutes. The mixture was 
extracted with ether after addition of water and 1% 
sodium thiosulfate. The extract was washed with water, 
dried and evaporated to give 3-ethyl-4-chloro-5-(N 
methyl-N-3-iodo-2-propynyl)-aminoisoxazole (6) (1.215 
g); mp. 80°—8l° C. (recrystallized from ether-hexane). 

Elementary Analysis: Calcd. for C9H1QN2OC1II 
Calcd. (%): C, 33.31; N, 3.11; N, 8.63; Cl. 10.92; I, 39.10, 
Found (%): C, 33.17; H, 3.21; N, 8.78; CI. 10.86; I, 39.02. 

EXAMPLE 2 

ph Compound 2 
I 9 

/ N 
CH 3CONH O 

(7) 

c1 
Ph 

' %’ 
CH 3CONH 0 / 

(8) 

c1 
Ph 

I 
N 

HCE CCHZN O / 

COC1-13 
(9) 

I Ph 

/ N %’ 
HE CCHQNH O 

(10) 

C] 

F Ph I 
N 

IC..=.. CCHZNH 0 / 

(11) 

(i) 3-Phenyl-5-acetylaminoisoxazole (7) (2.022 g) was 
dissolved in tetrahydrofuran (50 m1), a solution of chlo 
rine '(850 mg) in carbon tetrachloride (8.8 ml) was added 
dropwise thereto, and the mixture was kept to react at 
room temperature and under ice-cooling for 30 minutes, 
respectively. After evaporation the resulting residue 
was subjected to column chromatography on silica gel 
(20 g) to give crystals (1.43 g) of 3-phenyl-4-chloro-5 
acetylaminoisoxazole (8) from the ether fractions; mp. 
141°~141.5° C. (recrystallized from ether-hexane). 

(ii) Compound (8) (947 mg) was dissolved in anhy 
drous dimethylformamide (8 ml), 60% sodium hydride 
(176 mg) was added thereto at room temperature with 
stirring and the mixture was kept to react at 50° C. for 
1 hour. The mixture was further kept to react at room 
temperature for 1 hour after addition of ice-cooled 2 
propynyl bromide (523 mg) and evaporated to remove 
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EXAMPLE 32 

NHZ lI-l Compound 32 
| NCOOEt 

I .N 9 l L.‘ —> 
CH3 0 CH3 0/ 

(12) (13) 

CH3 CH3 

fTI'LCOOEt9 CH3 o/N CH3 o/N 
(14) (15) 

CH3 

l—lfi~xcnzczciiw9 CH3 0/ N 

(16) 

C11; 

FIIQCHQCECI CH3 0/ N 

(17) 

(i) 3-Amino-S-methylisoxazole (12) (9.81 g) was dis 
solved in benzene (150 ml), ethyl chlorocarbonate (10.5 
ml) and successively pyridine (10.3 ml) were added 
dropwise thereto and the mixture was stirred at room 
temperature for 2 hours. The reaction mixture was ex 
tracted with benzene after addition of 5% hydrochloric 

' acid. The extract was washed with water, dried and 
evaporated to give crystalline residue (9.8 g). Recrystal 

from ether-hexane gave 3-ethoxycar’ 
bonylamino-S-methylisoxazole (13) (8.6 g); mp. 90°—9l° 
C. 

(ii) Compound (13) (4.55 g) was dissolved in dimethyl 
formamide (30 m1), wherein 50% sodium hydride (1.28 
g) was added with stirring under ice-cooling and after 
heating of the mixture at 50° C. for 1 hour, methyl 
iodide (2.17 ml) was added dropwise under ice-cooling. 
The reaction mixture was kept to react at room temper 
ature for 1 hour and then water was added thereto. The 
precipitated crystals were obtained by ?ltration and 
washed with water to give 3-(N-ethoxycarbonyl-N 
methyl)amino-S-methylisoxazole (14) (4.25 g); mp. 
39°-39.5° C. 

(iii) Compound (14) (3.25 g), 80% methanol (20 ml) 
and sodium hydroxide (1 g) were re?uxed for 1 hour 
and evaporated to remove the solvent. The resulting 
residue was extracted with chloroform. The extract was 
washed with water, dried and evaporated to give 3 
methylamino-S-methylisoxazole (15) (2.12 g). Recrys 
tallization from ether-hexane gives crystals melting at 
53°—54° C. 

(iv) Compound (15) (305 mg) was dissolved in anhy 
drous tetrahydrofuran (10 ml), a solution of butylli 
thium (226 mg) in hexane (2.51 ml) was added thereto at 
—70° C. with stirring under a nitrogen atmosphere and 
the mixture was maintained to react at the same temper 
ature for 1 hour and 30 minutes. The reaction mixture 
was further maintained to react at —70° C. for 1 hour 
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after dropwise addition of 2-propynyl bromide (0.31 
ml), then permitted to stand at room temperature over 
night and evaporated. The resulting residue was ex 
tracted with ether after addition of water. The extract 
was washed with water, dried and evaporated. The oily 
residue was subjected to column chromatography on 
silica gel (10 g) to yield oily 3-(N-methyl-N-2-propynyl 
)amino-5-methylisoxazole (16) (193 mg). NMRSCDCB 
2.23 (J=2 HZ), 2.305, 2.935, 3.93d (J=2), 5.58s. 

(v) Compound (16) ( 193 mg) was dissolved in anhy 
drous tetrahydrofuran (10 ml), a solution of butylli 
thium (107 mg) in hexane (1.18 ml) was added at —70° 
C. with stirring under a nitrogen atmosphere and the 
mixture was kept to react at -—70° C. for 1 hour and 30 
minutes. The reaction mixture was further permitted to 
react at —70° C. for 10 minutes after the addition of 
iodine (425 mg) and at room temperature for 30 minutes 
and evaporated to remove the tetrahydrofuran. The 
resulting residue was extracted with chloroform after 
the addition of water. The extract was washed with 
water, dried and evaporated. The resultant residue was 
subjected to column chromatography on silica gel (6 g) 
to yield crystalline 3-(N-methyl-N—3-iodo-2-propynyl 
)amino-S-methylisoxazole (17) (192 mg) (from the chlo 
roform fractions). Recrystallization from ether-hexane 
gives crystals melting at 86°—86.5° C. 
Elementary Analysis: Anal. Calcd. for CgHgNzOI: 
Calcd.(%):C,34.80; H, 3.29; N, 10.15; I, 45.97. 
Found(%):C, 34.85; H, 3.26; N, 10.05; I, 45.76. 

EXAMPLE 33 

I NHCOCH3 Compound 33 

CH N 3 
0/ 

(18) 

t“ 

FNCOCH; I 
CH3 N 

0/ 

(19) 

FYNHCH; % N 
CH; 0/ 

(15) 

c1 NHCH3 
‘I —-—> 
N 

CH3 o/ 

<20) 

1”“ 
ClTTNCHZCECH N 

CH3 o’ 

(21) 
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-continued -continued 

9H3 c1 I NHCHZCE c1 
NCHZCECI N 

C] | 5 CH3 0 / 

I N 
CH 3 O / (26) 

(22) (i) 3-Acetylamino-S-methylisoxazole (18) (1.79 g) was 
10 treated in the same manner as in Example 33 (ii) to give (i) 3-Acetylamino-S-methylisoxazole (18) (56.05 g) 

was treated in the same manner as in Example 1 (ii) and 

(iii) to give 3-methylamino-5-methylisoxazole (15) 
(40.13 g). 

(ii) Compound (15) (19.06 g) was dissolved in methy 
lene chloride (150 m1) and a solution of chlorine (13.1 g) 
in carbon tetrachloride (139 ml) was added thereto 
dropwise. The mixture was stirred at room temperature 

for 10 minutes, then washed with a 50% potassium 
carbonate solution and water, dried and evaporated to 
give 3-methy1amino-4-chloro-S-methylisoxazole (20) 
(21.07 g); mp. 43°—47° C. _ 

(iii) Compound (20) (21 g) was treated in the same 
manner as in Example 1 (iv) to give 3-(N-2-propynyl-N 
methyl)-amino-4-chloro-S-methylisoxazole (21) (22.0) 
as an oil. NMR8CDCJ3 2.27s, 2.27t (J :2), 2.97s, 4.10 
(i = 2). ' 

(iv) Compound (21) (351 mg) was treated in the same 
manner as in Example l(v) to give 3-(N-methy1-N-3 
iodo-2-propynyl)amino-4-chloro-S-methylisoxazole 
(22) (516 mg). 
Elementary Analysis: Calcd. for CgHgNzOClI; 
Calcd.(%):C, 30.94; H, 2.60; N, 9.02; I, 40.87; Cl, 11.42, 
Found (%):C, 30.73; H, 2.84; N, 9.03; I, 40.61Cl, 11.06. 
Mp. 87°—87.5° C. (recrystallized from ether-hexane). 

EXAMPLE 34 

NI-ICOCH; Compound 34 I '1 ——> 
N 

CH; 0/ 

(18) 

c1 , NHCOC1-13 

N 
CH3 7 0/ 

(23) 

coon; 

c1 I NCHZCECH 

N 
CH; 0/ 

(24) 

off-mung; CH ' —+ 
N 

CH3 0 / 

(25) 
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3-acetylamino-4-chloro-S-methylisoxazole (23) (1.503 
g); mp. 121°—l22° C. 

(ii) Compound (23) (920 mg) was dissolved in methy 
lene chloride (16 ml) and there was added 5N sodium 
hydroxide (10 ml) and benzyl triethyl ammonium chlo 
ride (40 mg) under ice-cooling with stirring and then 
2-propynyl bromide (0.564 ml) with stirring. The mix 
ture was allowed to react at room temperature for 3 

hours and extracted with chloroform. The extract was 
washed with water, dried and evaporated. The resulting 
residue was subjected to column chromatography on 
silica gel (15 g) to yield 3-(N-acetyl-N-2-propynyl 
)amino-4-chloro-S-methylisoxazole (24) as an oil (518 
mg). 

(iii) Compound (24) (518 mg) was treated in the same 
manner as in Example 1 (iii) to give 3-(2-propynyl) 
amino-4-chloro-5-methylisoxazole (25) as crystalline 
residue; mp. 65°—65.5° C. (recrystallized from ether 
hexane). 

(iv) Compound (25) (293 mg) was treated in the same 
manner as in Example 1 (v) to give 3-(3-iodo-2 
propynyl)-amino-4-chloro-5-methylisoxazole (26) 
(438mg); mp. 137°~138° C. (decomp) (recrystallized 
from ether-hexane). 
Elemantary Analysis: Calcd. for C7H6N2OC1l: 
Calcd.(%): C, 28.36; H, 2.04; N, 9.45; Cl, 11.96; I, 42.80, 
Found (%): C, 28.16; H, 2.24; N, 9.36; Cl, 11.71; I, 42.57. 

EXAMPLES 35-37 

The same operation as in Example 33 gave the fol 
lowing compounds: 

R3 
l 

R2 N-CI-lgCE cx 

I l 
R1 0/ N 

x = I 

X = H Mp. (°C.) or 

EX- NMR Bone/3 NMR 5am; 

35 Me H Et 1.17:0 = 7), 1.17m = 7), 2.285, 
2.210 = 2) 3.35q(J = 7), 4.13s, 
2.3s, 3.37q(J = 5.625 (Compound 
7), 4.0d(J = 2), 3s) 
5.635 

36 P11 Me Me 2.18s, 2.32m = 2) 123-125 
4.02d(J = 2), 7.47m (Compound 36) 

37 Ph Me Et l.2t(J = 7), 2.135, 72-73 
2.27m = 2), 3.42q (Compound 37) 
(J = 7), 4.02110 = 
2), 7.47m 
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EXAMPLE 38 -C0ntinued 

clr-lf-(c?mcm HZN I CH3 Compound 38 ICECCHQTIQ O/N 
CH3 1 / N 

CH3 0 (32) 

(27) 
3-Nonyl-4-chloro-S-acetylaminoisoxazole (30) was 

HCECCHZNH treated in the same manner as in Example 1 to give 

CH3 Q 

(28) 

ICECCHZNH CH3 

CH3 o/N 
<29) 

(i) A mixture of 3,5-dimethyl-4-aminoisoxazole (27) 
(600 mg), tetrahydrofuran (6 m1) and 2-propynyl bro 
mide (0.45 ml) was stirred at 70° C. for 25 hours, evapo 
rated to remove the tetrahydrofuran and extracted with 
chloroform after being made alkaline with 5% potas 
sium carbonate. The extract was washed with water, 
.dried and evaporated. The oily residue was subjected to 

Y column chromatography on silica gel (12 g) to give 
3,5-dirnethyl-4-(2-propnyl)aminoisoxazole (28) (325 mg) 
as an oil (from the chloroform fractions). NMRECDCB 
2.20s, 2.27t (1:2), 2.35s, 2.67br, 3.65br. 

(ii) Compound (28) (405 mg), methanol (6 ml), water 
(2 ml) and potassium hydroxide (518 mg) were stirred at 
room temperature for 30 minutes and iodine (1.1 g) was 
added thereto. The mixture was stirred for 1 hour and 
evaporated. The resulting residue was extracted with 
chloroform after addition of a sodium thiosulfate solu 
tion. The extract was washed with water, dried and 
evaporated. The resultant residue was subjected to col 
umn chromatography on silica gel (10 g) to yield 3,5 
dimethyl-4-(3-iodo-2-propynylamino)isoxazole (29) 
(150 mg); mp. l39°—140° C. 
Elementary Analysis: Calcd. for CgHgNgOI: 
Calcd.(%):C,34.80; H, 3.29; N, 10.15; I, 45.97 Found 
(%):C,35.00; H, 3.30; N, 9.89; I, 45.58 

EXAMPLE 39 

C1 I (CH2)gCH3 Compound 39 

N 
CH3CONH O / 

(30) 

(31 I (CH2)sCI-I3 

N 

ncsccnztlv O/ 
CH3 

(31) 
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3-nonyl-4-chloro-5-(N-methyl-N-2-propynyl 
)aminoisoxazole (31) (NMR5CDC13 1.18 in, 1.27111, 2.3t 
(J=2 Hz), 2.35m, 3.13s, 4.2d (1:2)) and 3-nonyl-4 
chloro-5(N-methyl-N-3-iodo-2-propynyl)aminoisox 
azole (32); Mp. 39° C. 

EXAMPLE 40 

Five parts (which means weight to weight ratio 
throughout the Examples) of the hydrochloride of 
Compound 1, 20 parts of propylene alcohol, 5 parts of 
polyoxyethylene alkyl phenyl ether and 70 parts of 
water were mixed and dissolved to give an aqueous 
solution. The solution was diluted with water so that 
the effective concentration of Compound 1 was 50-500 
ppm and sprayed onto the leaves and stems of the sub 

Ject. 

EXAMPLE 41 

Fifty parts of Compound 5, 6 parts of sodium alkyl 
benzene sulfonate, 4 parts of sodium lignin sulfonate and 
40 parts of clay were mixed and smashed to produce a 
wettable powder. The powder was diluted with water 
so that the effective concentration of Compound 5 was 
50-500 ppm and sprayed onto fruit. 

EXAMPLE 42 

Five parts of Compound 11, 90 parts of an equivalent 
mixture of bentonite and talc and 5 parts of sodium 
alkylbenzene sulfonate were mixed, smashed and for 
mulated to granules. 

EXAMPLE 43 

Twenty-?ve parts of Compound 19, 8 parts of poly 
oxyethylene alkyl phenyl ether, 2 parts of sodium alkyl 
benzene sulfonate and 65 parts of xylene were mixed 
and dissolved to give concentrated emulsion. The emul 
sion was diluted with water so that the effective con 
centration of Compound 19 was 50-500 ppm and 
sprayed onto leaves and stems. 

EXAMPLE 44 

One part of Compound 33 was added to 99 parts of 
talc to produce a powder. 

EXAMPLE 45 

Three parts of Compound 1, 25 parts of white vase 
line, 25 parts of stearyl alcohol, 12 parts of propylene 
glycol, 1.5 parts of sodium lauryl sulfate, 0.025 parts of 
ethyl p-hydroxybenzoate, 0.015 parts of propyl p 
hydroxybenzoate and the balance of water (total 100 
parts) were mixed to produce an ointment. 

EXAMPLE 46 

A hundred parts of Compound 24, 50 parts of a mix~ 
ture of hydroxypropyl starch, crystalline cellulose and 
aluminium silicate (60:20:20) were mixed and formu 
lated into tablets. 
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EXAMPLE 47 

Five parts of Compound 2 was dissolved in peanut oil 
to produce an injectable solution. 

EXAMPLE 48 

Ten parts of Compound 15 and 90 parts of lactose 
were well mixed to produce lO-fold powder, which was 
diluted with feed at a concentration of 0.00l-0.05% of 
the effective active ingredient. 
While a preferred embodiment of the invention has 

been described in speci?c terms, such description is for 
illustrative purposes only, and it is to be understood that 
changes and variations may be made without departing 
from the spirit and scope of the following claims. 
What we claim is: 
1. A compound of the formula I: 

| R3 R4 (I) 
R 

0 

wherein R1 and R2 each is hydrogen, C1—C1() alkyl, 
C1-C4 alkoxy, C3-C6 cycloalkyl, halogen, A—CH2-—, 
B—, B—CH2— or B—CHgO- wherein A is C1-C4 
alkoxy or mono- or di- C1-C4 alkylamino and B is 
phenyl, furyl, thienyl or imidazolyl optionally substi 
tuted by one or two groups selected from the group 
consisting of halogen and carboxy; 
R1 and R2 when taken together may form C2-C5 

alkylene; 
R3 and R4 each is hydrogen or C1-C4 alkyl; and X is 

iodine. 
2. The compound claimed in claim 1 wherein R1 is 

C1-C1Q alkyl, C3-C6 cycloalkyl or optionally substi 
tuted phenyl or thienyl. 

3. The compound claimed in claim 1 wherein R2 is 
hydrogen, C1-C4 alkyl or halogen. 

4. The compound claimed in claim 1 wherein R3 is 
hydrogen, methyl or ethyl. 

5. The compound claimed in claim 1 wherein R4 is 
hydrogen. 

6. The compound claimed in claim 2 wherein R1 is 
C1-C4 alkyl. 

7. The compound claimed in claim 2 wherein R2 is 
hydrogen, C1-C4 alkyl or halogen. 
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8. The compound claimed in claim 7 wherein R3 is 

hydrogen, methyl or ethyl. 
9. The compound claimed in claim 8 wherein R4 is 

hydrogen. 
10. The compound claimed in claim 9 wherein r3 is 

methyl 
11. The compound claimed in claim 9 wherein R1 is 

C1-C4 alkyl. 
12. The compound claimed in claim 9 wherein R1 is 

phenyl. 
13. The compound claimed in claim 9 wherein R1 is 

thienyl. 
14. The compound claimed in claim 9 wherein the 

group 

is located at the position 3 of the isoxazole ring. 
15. The compound claimed in claim 9 wherein the 

group 

is located at the position 5 of the isoxazole ring. 
16. An anti-microbial composition for medical use 

which comprises an anti-microbially effective amount 
of a compound claimed in claim 1 as an active ingredi 
ent with pharmaceutically acceptable adjuvants. 

17 . An anti-microbial composition for agricultural use 
which comprises an effective amount of a compound 
claimed in claim 1 as an active ingredient with agricul 
turally acceptable adjuvants. 

18. An anti-microbial composition for veterinary use 
which comprises an effective amount of the compound 
claimed in claim 1 as an active ingredient with adju 
vants suitable for veterinary use. 

19. The compound claimed in claim 1, viz., S-methyl 
3-[N-methyl-N-(3-propargyl)amino]-isoxazole. 

20. The compound claimed in claim 1, viz., 4-chloro 
3-(3-iodopropargyl)amino-S-methyl-isoxazole. 

21. The compound claimed in claim 1, viz., 4-chloro 
5-methyl-3-[N-methyl-N-(3-iodopropargyl)amino]-isox 
azole. 

* * * * * 


